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(54)Title of the Utility Model: 

Blueish Green Color Light Emitting Diode Device and Light Emitting Signal Lamp 

(57) Abstract: 

Purpose: To provide a blueish green color light emitting diode device that is improved in 
luminous intensity and in high directivity, and a light emitting signal lamp utilizing the same. 

Structure: The blueish green color light emitting diode device comprises a blue color LED 
including resign-molded region for directing the blue emitting light to a certain direction, and a 
columnar support member receiving the blue color LED at one end and having a lens shape at 
the other end and a peripheral surface on the side. Fluorescer is evenly contained within the 
columnar support member. And the blueish green visible light is completely reflected at the 
peripheral surface and focused at the lens end so that the device can emit the light in a 
concentrated state. The signal lamp comprises the aforementioned blueish green color LED 
device, a yellow color LED device and a red color LED device having the same structure to the 
blueish green color LED device. 
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What is claimed is: 

1. A bluish green LED device, comprising: 

a blue LED having resin-molded layer for directing blue light to a 
particular direction; and 

a columnar support member receiving the blue LED at one end 
and containing a fluorescent colorant evenly therein, whereby condensing 
a bluish green light at the other end and emitting the light in a condensed 
state. 

2. A bluish green LED device according to Claim 1, 

wherein a metal reflector is disposed on both of one end of the 
columnar support member and a surface of a resin-molded layer connected 
to the columnar support member, 

wherein the columnar support member is made of 
poly(methylmethacrylate) (PMMA) 

wherein the fluorescent colorant is bluish green. 

3. A LED signal lamp comprising: 

a bluish green LED device according to Claim 1 or 2; 

a yellow LED device including a columnar support member 
receiving at one end and containing a yellow fluorescent colorant, 
whereby condensing a yellow light at the other end and emitting the 
yellow light; and 

a red LED device including a columnar support member receiving 
at one end and containing a red fluorescent colorant, whereby condensing 
a red light at the other end and emitting the red light. 
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4. A LED signal lamp according to Claim 3, 

wherein the yellow and red LED device receive the same blue 
LED as the bluish green LED device. 

(Brief description of drawings) 

(Fig. 1) Fig. 1 shows a cross sectional view of the blue LED according to 
an embodiment of the present Device. 

(Fig. 2) Fig. 2 shows a top view of a signal lamp using the blue LED 
shown in Fig. 1 except the cover member. 

(Fig. 3) Fig. 3 shows a cross sectional plane view of the signal lamp 
shown in Fig. 2. 

(Description of denotations) 



2, 4 lead frame 

6 blue LED chip 

8 resin-molded layer 

14 columnar support member 

20 body 

22, 24, 26 LED device 

26 cover member 

30 holder member 
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(Industrial field for application) 

This Device (which is a term for Utility Model Law 
corresponding to the invention) relates a bluish green LED (light emitting 
diode) device that is improved in the light emitting directivity, and as 
well as a LED signal lamp incorporating a bluish green LED device as a 
light source, yellow LED device, and red LED device, wherein those LED 
devices are also using the LEDs. 
(0002) 
(Known art) 

Although in order to obtain bluish green, yellow, and red light 
source, it has been realized preferable to use a bluish green, yellow, and 
red LED devices in view of the credibility, it can be hardly practiced due 
to the weak luminous intensity of the bluish green LED. However the 
gallium nitride based LED chips are available from the present applicant, 
such as NLPB500 manufactured by Nichia, and the high luminous blue 
LED thereof emits light having wavelength of 450nm at a forward voltage 
of 3.6V and having the luminous intensity in a range of 1000 through 
2000 mCd. 
(0003) 

However as shown in the Laid-Open Publication 5-152609 also 
assigned to the present applicant, even though fluorescent colorant or dye 
are added to the resin-molded layer, the directivity thereof is not 
sufficient for outside use, not for use in the dark room. Because of that, 
the higher directivity has been further desired. Also since the molded- 
resign is made of epoxy resin, the higher credibility of the LED chips has 
been required for the outside use under the high temperature and humid 
condition. 
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(0004) 

(Problems to be solved by this Device) 

Therefore the object of the present Device is to provide the bluish 
green LED device with high luminous intensity and high directivity of 
emitted light and the LED signal lamp incorporating thereof. 
(0005) 

(Means for solving the problem) 

The bluish green LED device of the present Device comprises a 
blue LED including resign-molded layer for directing the blue emitting 
light to a particular direction, and a columnar support member receiving 
the blue LED at one end and having a lens shape at the other end and 
evenly containing the fluorescent colorant, thereby emitting bluish green 
light in a condensed state from the lens shaped end. 
(0006) 

Preferably the bluish green LED device further comprises a metal 
reflector coated with silver, which is disposed on both of the one end of 
the columnar support member receiving the blue color LED and one 
surface of the molded-resin layer connected to the columnar support 
member. And the columnar support member is made of 
poly(methylmethacrylate) (PMMA), the fluorescent colorant is bluish 
green. 
(0007) 

The LED signal lamp of the present Device comprises the 
aforementioned bluish green LED device, a yellow and red LED device 
including a columnar support member receiving at one end and containing 
a yellow and red fluorescent colorant, respectively, thereby condensing a 
yellow and red light at the other end and emitting the yellow and red light. 
Preferably the yellow and red LED device receive the same blue LED as 
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the bluish green LED device. 

(0008) 

(Effect) 

The bluish green LED device according to the present Device 
directs the blue light emitted by the LED chip through the molded-resign 
to the columnar support members. Then the columnar support member 
containing the fluorescent colorant make the blue light completely 
reflecting at the peripheral surface on the side, condensing, and emitting 
the bluish green light in condensed state at the other end thereof. That is 
to say, the blue light emitted by the high luminous LED is converted into 
the bluish green light, almost all light are condensed and emitted from the 
lens-shaped end. 
(0009) 

Preferably the metal reflector coated with silver is provided on 
both of the one end of the columnar support member receiving the blue 
LED and a surface of the molded-resin layer connected thereto, so that 
blue light emitted by the LED chip cannot emit at the other end of the 
columnar support member, rather the blue light reflects completely at the 
one end, and also reflects completely at the peripheral surface on the side, 
condensing to the other end thereof. And the columnar support member is 
made of poly(methylmethacrylate) (PMMA), the fluorescent colorant is 
bluish green so that light having wavelength of 450nm emitted by the LED 
chip can be converted into high directivity light having wavelength of 
490nm. 
(0010) 

The LED signal lamp of the present Device comprises the 
aforementioned bluish green LED device, a yellow and red LED device 
including columnar support members receiving at one ends and having 
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lens shape at the other ends, so that the LED signal lamp emitting bluish 
green, yellow, and red light with high directivity can be achieved. The 
yellow and red LED devices utilize the same blue LED as the bluish green 
LED device so that the traffic signal emitting light of three colors with 
the high luminous intensity can be obtained. 
(0011) 

Referring to the drawings, an embodiment according to the 
present Device is described hereinafter. 

Fig. 1 shows a cross sectional view of the bluish green LED 
device according to the embodiment of the present Device. This bluish 
green LED device comprises a blue LED including a pair of lead frames 2, 
4, a LED chip mounted on a cup portion 6 at one end of one lead frame 2, 
and a resin-molded layer 8 surrounding the LED chip 6 and being formed 
with lens shape. The bluish green LED device comprises the blue LED 
received at one end 10 thereof and the columnar support member 14 
formed with lens shape at the other end 12. The resin-molded layer 8 is 
made of epoxy resin, and is spaced away from but continuously connected 
to the columnar support member 14. The columnar 'support member 14 is 
made of poly(methylmethacrylate) (PMMA) containing the bluish green 
fluorescent colorant (manufactured by BASF) by 0.02%. 
(0012) 

Importantly speaking, the columnar support member 14 is formed 
such that visible light directing from the inside to the peripheral side 
surface is almost completely reflected. Further end surfaces of the 
columnar support member 14 and the resin-molded layer 8 connected 
thereto are coated with silver film so that a metal reflector is formed. 
Meanwhile the other end 12 of the columnar support member 14 is formed 
with a convex lens such that light from the inside is emitted outside. 
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(0013) 

According to such formed LED device, the blue light emitted by 
the LED chip 6 having the peak wavelength of 450nm is converted into 
the bluish green light having the peak wavelength of 490nm through the 
columnar support member 14, that is, through the bluish green fluorescent 
colorant. And the bluish green light is emitted at the other convex-lens 
shaped end 12 in the condensed state so that the bluish green light can be 
obtained with high luminous intensity and high directivity. 
(0014) 

Next, referring to Fig. 2 and Fig. 3, a signal lamp incorporating 
the bluish green LED device is described hereinafter. 

As clearly shown in Fig. 2 and Fig. 3, the signal lamp comprises a 
body 20 receiving a power source and a power source circuit, the bluish 
green LED device 22 > the yellow LED device 24, the red LED device 26. 
Those LED devices are attached to the body 20. And the signal lamp also 
comprises a cover member 26 covering the three LED devices 22, 24, 26 
and is fitted with the body 20 at one end. 
(0015) 

Like the aforementioned blue LED, the blue LED device 22 
includes the columnar support member 14 made of 
poly(methylmethacrylate) (PMMA) containing the bluish green 
fluorescent colorant. And the yellow LED device 24 includes the high 
luminous blue LED that is same one as described above, and the columnar 
support member 14 made of poly(methylmethacrylate) (PMMA) 
containing a small amount of the orange yellow fluorescent colorant that 
converts into light having wavelength of 570nm. And the red LED device 
includes the high luminous blue LED that is same one as described above, 
and the columnar support member 14 made of poly(methylmethacrylate) 
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(PMMA) containing a small amount of the red fluorescent colorant. 
(0016) 

As clearly shown in Fig. 3, the cover member 26 includes a 
scattering portion 28 at a surface facing the light with high directivity 
emitted by each LED devices 22, 24, 26. The signal lamp preferably 
comprises a holder member 30 extending from the body 20 that operates 
also as a switch such that the blue, yellow and red light can be switched 
subsequently by rotating the holder member 30 along the body 20 unless 
the holder member is positioned to the an off-position. 
(0017) 

Such formed signal lamp can emit the blue, yellow and red light 
with sufficient luminous intensity as a traffic signal lamp. And the lamp 
has such a weight of 450 grams that it is easy to hand-carry. 
(0018) 

It is noted that although the yellow and red LED devices 
comprises the high luminous blue LED according to the present 
embodiment, a GaP based yellow LED and/or a GaAsP based red LED can 
be used. However it is preferable to use the high luminous blue LEDs as 
described above in view of the luminous intensity. 
(0019) 

(Effect of the Device) 

As explained above, the LED lamp according to the present 
Device comprises the LED devices adapting high luminous blue LEDs 
having wavelength of 450nm with improved directivity and luminous 
intensity. 
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